JP 2004-2939 A 2004. 1 . 8 




(19)B*B»SMr(JP) (12) & §3 ff & ®(A) (limt*ai®2rWS^ 

43H2004-2939 
(P2004-2939A) 

(43)&WB ¥**16#1B8B (2004. 1.8) 

(51)lnt.Cl. 7 Fl 

C22C 38/00 C2 2C 38/00 304 4K0 18 

B2 2F 5/00 B2 2F 5/00 S 

C22C 38/16 C2 2C 38/16 



sssi* mmmcom 9 o l (± 12 h> 



(21) HJJffiS-t ft M2002-160943 (P2002-160943) 

(22) m§SB ¥^14^6^30(2002.6.3) 



(71) it}® A 000006264 

mmSP^EIEA^HJ lT!5f 1^ 
(74) ViMA 100076679 

(74)f£SA 100094824 

(72) f§BJ!# )\\m /R1& 

^jsmsf^m^^Bi 3 - 1 HiYt y t 

(72)^HJ# 5# «j& 

^jR^tfj/J^fflT 3-1 HgTf y T 

4K018 AA29 BA16 BC12 CA02 CA11 
DA11 DA21 DA33 KA02 



(54) imnozmi mmmm-s&m*-! m&>?v—*— 



(57) mm 

lffi&&fk] Cu : 0. 5-7%. c:o. 1-0. 9 
8%, mm: 0. 02-0. 3%, iSWafctTMn : 

0. 0 0 2 5 -1. 0 5%&Z&/iiZi±Z n : 0. 0 
0 1-0. 7%£^TU 2biZ.&mizfoKXA 1 £>£ 
O'S i ^*><7>l®£/-{±2«4T£-ft--C-0. 0 0 1-0 

«8&££ttT£j£L/dBF eJ&**l#(z«t 9EH£*t 
/:Fe £±)&fr£: L^oC u is «t O'O *#Wi-&EH5R 
tfjrt**^ LTmtkZT&m U i ©IB F e J&*#IPK £ *) 

mm^irfzKmmmn, ibf e®jm&&mzi=ifz>c 

u J3 J: OoftjS^EHfglfe'^gBK Uit* C u is J; if 

[mm] m 1 




(2) JP 2004-2939 A 2004.1.8 



19*11] 

(»T. %i± Cu : 0. 5-7%. c: 0. 1 - 0 . 98%, m 

I : 0 . 0 2- 0. 3 % £ # W L , m *) 3ft* F e J3 J: ^ oT B ^ ft * * ?> ft 4 fitOftSi 

ll*S2] 

Cu:0. 5 - 7 % , c : 0 . 1-0. 9 8%, sil: 0. 0 2-0. 3 % , M n : 0 . 
0025-1. 0 5 % £ ^ ^ L , & V & F e & £ V^^M^m®) h % Z, ®.f&<D§kmm!& 

im*m 3 j 

Cu:0. 5 - 7 % , C : 0 . 1-0. 98%, II: 0. 0 2-0. 3 % , Z n : 0 . 

0 0 1 - 0. 7 % £ L , &*) WF e't3 X VTfBim^mtofrh * & HL'jft O ft £ ft ft £- & 

I IB * * 4 ] 

Cu:0. 5 - 7 % , c : 0 . l-O. 98%, Mi 0. 02-0. 3 % , M n : 0 . 
0025-1. 05 %i3J;y f Zn:0. 00 1- 0. 7%i^m\-,m.y)tfFei3£lf7f 

fg * ;w # > ■/ n - ff - „ 

Cu:0. 5 - 7 % , C : 0 . 1-0. 98%, II: 0. 02-0. 3 %HIL> $ 
f>i:A I iJiO'S i OH© 114 2i^^ItfO. 00 1- 0. 1 4%H|L, 

[ if * m 6 1 

Cu:0. 5 - 7 % , c : 0 . l-O. 98%, II: O. 02-0. 3%,Mn:0. 

0025-1. 0 5 %ft«L, £ f> U A 1 £ i tr S i <D o *> <D 1 ft 4 ii 2 » £ ft T 

0. 0 0 1 - 0. 1 4%^|L, S H ? F e£J:U f *TtfB;^iW«^iba:*Sfij£«Dft3fcft 

[ ft * JS 7 ] 

Cu:o. 5-7%, c : o . l-o. 98%, II: o. 02-0. 3%, Zn:o. 

00 1- 0. 7%*ttL, $ I: A 1 J: S i co 7 *> o 1 i f t ii 2 i t ^ft f 0 . 
0 0 1-0. 1 4 % * * U , A >9 ri* F e J3 «fc Xf^ nj & ^ ft ® h ta 2, iffl 1$. <D ft *ft jjg £ 

1 m * m 8 J 

Cu:0. 5 - 7 % , c : 0 . 1-0. 98%, ii: O. 02-0. 3%,Mn:0. 
0025-1. 0 5 % i- J: [>' Z n : 0 . 001-0. 7%itfU HCA 1 ^iCfS 
ionflllUtt2lt*ttT0. 0 0 1- 0. 14%*S , ;frL,5S|»)ji*FefcJ:0 1 ' 
^F^T»^#II»^p>4*iffl*Oft|lttiB'&&-e*«;$nTv»* £ t iftaif^iltg^ 

[ M * * 9 ] 

(ft K ft * S 1 , 2, 3, 4 , 5, 6, 7 i^liSieewt-f )V'fV/n-?-JiUf5 
ft & ft itS £ »± , 

S88*f*4F ef *#^JS$jiT4tLi IBF e © * i* # U <£ 0 E a £ *i F e * ± 
c: (O IB F e » * * IMC J: *>EH3ft.*:BIi*JlkUt, IB F e^*i*#iS^tci>tt£C uj3i 

[ 0 0 0 1 ] 



(3) JP 2004-2939 A 2004.1.8 

■* & m m. f^m. ax t/mmmzmtitzmmm^ ^Bfe * ;w *• > 7* n - ? - 

CHt l> <o T- * & o 
[ 0 0 0 2 ] 

> x vmm&z &m t -r z * » * > * - ? - tz^^x i> 8t&j&8i&£x-±&iz 

C u»*is J: tfSftS^^^ftia^ft^cs t,j:K{k7^5 i>) a, SMfc * > , BHfc 
^ * * , K ft * v * A , 8Ht ? n A , BI'fkT>*'>ft^o#«#JRKfb'»»*«rO. 0 
1-0. 2 0 L tzfe^ffiM Z 7 \s X f&fc L . tit&S- Z> Z. t \Z £ *) mikS- & ( 09 x. If 10 

, SBf 6-4 1 6 0 9 f SSti) o 

ClOJ: t C LTi^titftliJS^iSt^^^yyo-^-li, W. ® %tl& X $> i> F e » 
Si'ttfiSKTiiSLtlHF e^*^#icj; f) g H $ ft tz F e «• ± j£ 53- fc L o c u * -£ 

UTSl?ltlBFeft**#i:»«Ltaat|fLTv>4 0 
[ 0 0 0 3 ] 

[ » W ** » * L J: -5 tt4»«] 

L L , liirlBfi£*OFe»*, C u S*i J: lF|MS**^^^^f*i: ? f, C^itT 

;w = r. <y a , ®g it f- 9 > , mity m. mit'^i- w & , m it ? u a , ®g ^ > *r > & 

<o & « & ft m & * «r o . oi-o. 2 o % m m l £ £ & nst * * v m. w l , m 1" 4 ~H 20 

*t * to CO + ft X it & < , £ feK3ll£fcitfiB»14KMLTfc*£ + fl'-?l±fcv>4: i ;& 
[ 0 0 0 4 ] 

[!Sa£8l&-r&£#>co^l3:] 
- -e , * n 9] # <b it , iaoiHSiSji"^ tft»S, & Jg £ J: u^f ft ft - g « *i 

(a) Fe^*, c u%m& tv&mmitwmmzm&L, m& l , & ^ l „ 

» * , liSfe^fci^C u S*^t>«4I^©*^ifefs t , *8ifi:ifCuS*# 
iSLTCuSffiti^ iOC u»il±F e C^LTglitt^iwtftCF eS*S# 
^ » it L , Fe©*|S|±co*§£-£53-»r£-£, * <Z> tz ft iz ft <D ffi m. * & T Z 2> t & K 

%ti& ft z mm , v- ^ x a & m m <7> i&r z i> tz h -t . 

tcLT, CuSJlZftit, Fe : 1-10%, K * : 0 . 2-l%^-g"^Cu^^& 
* £ ffi ffl L , F eS^Cli&^^tei^SieF e : 1-10%, 0. 2 - 1 % £ # 

tfCu^i^Si-SJoL, 7& L , Hetii, Cu£-;£Mi:Fe*£*<Orf*L 

14 rt ? j£ ft L , C u & ft ffi co F eJR^Jftl^^Ofta^WWSiti^ft^JftiBfltOPSS^Wl 
SM £ ft T ^- ft « K ft ± L , $ ^CF eS*|sl±(0M^SSif6T$*4: ( , 2 40 

tz , ^*^#S^-fkt;^*i: LtiJDfS J: ij i C u ^tS*Cig$ */:ttI,fSiDf 

»±tE**>&jRiMt'»iia ; ?- *« ft mi- z ®.%kiz tt^x mmvtrffa ± l , Ltz^^x 

, :«JSTS5>iifcCu : 0. 5 - 7 % , C : 0 . 1-0. 98%, ®I: 0. 02- 

;u *' > -f n - ^ - (± , ^ ft ffi jg , ^ & £ of fg u, i£ ih t - _ jg ft n ^ > 
(c) LTfflv>SC u-&f^*A>\ Fe : 1-10%, mm \ 0. 2- 

l%coffe(C$e,tCMn : 0. 5-1 5 % ^ ttr C u ^#t*f * 4 t , Mnl±Cu^#^ 

Ilt*«*!>T-IF efi^lB^OC u ffl O 818 * Hf L , C u J: 4 ftg 50 



(4) JP 2004-2939 A 2004.1.8 

(d) HCSM*tLTI|V'4Ciim*4', Fe: 1-10%, 11:0. 2 - 
lXO|i:Hi:Zn :0. 2 - 1 0 % J-^&C u ^it* fi^ t , Z n l± , C u £ 

e «f K tt ft L , F e>f^Z nliC u^itfit F ef tOliitt^Ht^ti/rfti;, C 
u-^-^jKffiHJ:*^^ftwj^56^«i©j$^T^^fto-+S««7i i $e>tz|6]±L, C u & 
«ffi<OFe»*#|ffKJ:S&ftfiT«:|*jL1-*i:fcfcK, ffl»tt*Si LTittttttiPl 

[ 0 0 0 5 J 

i <z> % W (± , 4 of 25 tS * iz * o* r & $ ft % eo x * o t , 

( 1 ) C u : 0 . 5 - 7 % , c : 0 . 1 - 0 . 9 8%, ||: 0. 02-0. 3 % £ # # 

l , n*)#F e ts x'trmrmipM*i*h * tmoLntomiit r-m&s nx\,* &&&& 

-fn - 9 - ^ 

( 2 ) C u : 0 . 5 - 7 % , C : 0 . 1-0. 98%> SI: 0. 02-0. 3 % , M n 
: 0 . 0 0 2 5-1. 0 5 % * m L , 5* "5 75 s F e £ J; tf yf VI M * m®) h & 4 & A © & 

( 3 ) C u : 0 . 5 - 7 % , C : 0 . 1 - 0 . 98%> II: 0. 02-0. 3 % , Z n 
I 0 . 00 1- 0. 7%*#*L.«<)^FeiJ«tO f ^Br«7F*e^^f>^4ffi^<7)^^^ 
S^^ti)S?jiTv>4ftijiM^il!^ 4 * # > •/ n - * 

( 4 ) C u : 0 . 5-7%. CIO. l-O. 98%, II: 0. 02-0. 3 % , M n 
I 0 . 0025-1. 05%£J:U f Zn:0. 001-0. 7«tnu SD^Fe^ 

> 7° n - 9 - , izi&mzm-fz>i><7>x~&2> 0 

[ 0 0 0 6 ] 

fly is ( 1 ) f b t£ w c u : o . 5 - 7 % , c : o . 1-0. 98%, II: o. 02-0. 
3 % £ Hr * L , « ») A* f ei5J;D i -^prii^M%^p>^^|a^^>t1-'5»^*^$S-g-^ag^-'f 
fr#y/u-9-\t, Ifit*tUFef*, * $& ft * , f ^CF e : 1-10%, I 
I : 0. 2-i%^t*U ^a^c ui5io f ^nii^a*^t ) i^|{isoc u^-ts* 

fcitCjry^n-y^t-ra^L, 7 ^ * tfLfc Ettft i ftWt L , J± ft ft £ fi I 
*^-tf7kI»H^:^, fi JS : 1 09 0-1 3 0 o , C-c«iie-t*c:i:Kj:»)S8iti-4ct** 

[ 0 0 0 7 ] 

H«IE(2)ffiftcoCu:0. 5 - 7 % , c : 0 . 1-0. 9 8 % , II : 0 . 02-0. 
3%, Mn : 0. 0 0 2 5-1. 0 5 %HIU « 1 F e is J: ^ « ^ « !ft c, * 
Sai^t5ftiia^^lH]^^n-^-|i, Sft&*iUFe«, JK ft 
ft * , ft 1/ iZ F e : 1-10%, IX: 0. 2-1%, Mn : 0. 5-1 5%UIL, 

*s sp a* c u a x v*-bi *&to.&<oc u ^#ft* fcBrjgSEa- l, $ <b k W » 

- X ft L , T'U ^*»LTE»#tft«L, ffi^ft^SI^-g-tf*I#H^^, fi«: 
1 090-1 3 0 0 Cr«8tiifci:JH«j|tiit*«1fJi, 
[ 0 0 0 8 ] 

BtfIB(3)fSfcCOCu:0. 5-7%, C:0. 1-0. 9 8%, II: 0 . 02-0. 

3%, zn:o. ooi-o. 7 % z ^ m l , n ^ F e & £ IF if ^ m %>) h % Z ®_ 

fr# s"7u - 9 - l±, mn®* t U F e ft * , H f& ft * , afeC^ 
K F e : 1-10%, II: 0 . 2 - 1 % , Z n : 0 . 2 - 1 0 % * # * L , » SM« C u 

feiw^nris^ttw^ibfti^^oc u^-^ft^^^SsE-a-L, $ h tzmmmx $> z> x 

t T <) >|Ii&|*itiixf l/xt*^77-f Kit ttcr7*^3->5^Ht-T-fft-a-L 

> ^U^*ILTE»#*ftiRU, ffftft^fil^Hrtr^ISB:*;*, 1 0 9 0 - 



<5) JP 2004-2939 A 2004.1.8 



1 3 0 OCfftgf J: »)8at4;t)Jfp|4 0 

[ 0 0 0 9 ] 

(4) Sf <OC u : 0. 5 - 7 % , C : 0 . 1 - 0 . 98%, II: 0. 02-0. 
3 % , M n : 0 . 0025-1. 0 5%i>ic;z n : 0. 001-0. JS 

J± , H#t*UtF eU*. IMS*, SCCFe : 1-10%, II: 0. 2-1% 
, Z n : 0 . 2-1 0%iJi[fMn : 0. 5 - 1 5% nm& C u i3 £ V^Bjm 

5F«**f,4*tt«OC u#&»**3f£*E£.L, S<bKfl*aij-e&**x7'J >li 

LtE»#*ftfiL, S»tt*£**S-tr*3&£ffla*, i&ft : 1 090-1 3 0 0 <C V 
[00 1 0 ] 

$ A l fciys i ft^liC u^tf^Otflf ^S*SftI*^40T% A 1 15 

«t X/S iOHcilUli2lHtt?0. 0 1 - 2 % *Hr* Lfc C u Srll** 
» * t U«1U ^ C u F eS*^«tt>*||MS*t t E # L , ft L 

* # > ^ D - * - * g ^ ^ h - t ^ T . g 4 fc ^ m ft m m fc ft ^ ^ ^ ^ ^ 

[0011] 

( 5 ) C u : 0 . 5 - 7 % , c : 0 . 1-0. 98%, ||: 0. 02-0. 3 % £ Hr * 
HUAll5it)'Sionoiiitl±21t^ftT?0. 00 1- 0. 1 4 % £ 

& & St * -i )l> # •? u - 9 ~ , 

( 6 ) C u : 0 . 5 - 7 % , C : 0 . 1-0. 9 8 % , 1 1 : 0 . 02-0. 3 % , M n 

: 0 . 0025-1. JfjCAIlsitfS iO?^011tfc|j:2lf 

^ifeo. 0 0 1-0. 1 4 % L> » 9 #F e * J: tf*i?r**ttfc*fc fcafcjfco 

( 7 ) C u : 0 . 5 - 7 % , C : 0 . l-O. 98%, II: 0. 0 2- 0. 3%,Zn 
: 0 . 00 1- 0. 7 % £ -g- * L , nKAIittFS iOHoiiifcll21t^|f 
•C 0 . 0 0 1-0. 1 4 »»> **F e * J: tr*iir***fc*fefc*ttjftott* 

( 8 ) C u : 0 . 5 - 7 % , C : 0 . 1-0. 98%, II: 0. 02-0. 3%,Mn 
: 0 . 0025-1. 0 5 %Uil)fZn : 0. 001-0. 7 % £ Hr * L , $ h \Z A 1 j3 
ilKS i«H©llitli2i^tt-0. 0 0 1-0. 1 4%*ttL, »D*fFe 

* > ^ n - * - , t=«F«**"t**O-e** 0 
[0012] 

mfie(5)fB«coCu:0. 5 - 7 % , c : 0 . 1-0. 98%, II: 0. 02-0 
3%£l§r^L, ^CAlii^S i©n©linii21t*tt?0. 001-0 

> y n - 9 - l±, Illt*tLTFef*, H #& & * , & V s \z F e : 1-1 0% 
1 1 : 0 . 2 - 1 % * # & L , S^KAliJUCS iOHoilSftU2tt^ttT0 

• 0 l-2%^tU ^^^Cui3j:O f ?FBrii^^t;^<b^^^^c7)Cu-&^^*^^f 

fcK^T'rt' - T- ft yMS|UE|*H«L, Et#^|i^ 
tr * I # B * * , £ : 1 0 9 0 - 1 3 0 ort'ftgf^tu HSltSCH ? f § 

& o 

[0013] 

tie (6) ffii^C u : 0. 5 - 7 % , c : 0 . 1-0. 98%, li: 0. 02-0 
3%,Mn:0. 0025-1. 0 5 %t*«L, « t C A I * J: i « O 1 li 



(6) JP 2004-2939 A 2004.1.8 

tz It 2 m £ It T* 0 . 1 - 0 . l ^ft<9 75 ? I^fci It/^pTig^M^^e, 

££M;:Fe:i~10%,»3lS:0. 2 - 1 % . M n : 0 . 5-15%<7>9*><D 
Hi tli21S:^tL. StCAIfiitCS i O ^ O 1 ii ft li 2 It ^ftt o". 0 

* £ ffl *C «P , i& ft : 1 090-1 3 0 OttftfitidiCJ: D«at4;ti«TS4 0 
[0014] 

Sffia(7)fe©(75Cu:o. 5 - 7 % , c : 0 . 1-0. 9 8 %, if : 0 . 02-0. 10 

3%. Zn:0. 001-0. 7 % £ ^ * L . StCAlUiO'Sionoiiifcli 

2 3 £ # ft T- 0 . 0 0 1- 0. 14%£^WL,^^Fe33ta f ^ltf^7F*fc%^'b&& 

»*, ttreFe : 1 - 1 0%, »* : 0. 2-1%, z n : 0 . 2-io%^#^l, 

$ h K. A 1 33 «£ V S i OHOia**:li2i*^tt'P0. 0 1 — 2 96ttf U » » j&* 
C u^«ttr>pprjB^«[!»^P>5:4ajfioC u-g-^^^^Bfr^SK-S-L. $ h \z iB rt m -c h 

L . ^KlfUEMtftSL, flE»tt*rgtR*-&tf*3S#18$tf, SS : l 0 9 
0 - 1 3 0 Otttgt^^tCJ: *)Ht^;t^fl^ 0 

[0015] 20 

H&fB(8)fBR<Z>Cu:0. 5 - 7 % > C : 0 . 1-0. 9 8%> || : 0. 02-0. 

3 % , M n : 0 . 0025-1. 0 5 %feiD f Z n : 0. 001-0. 7 % £ ^ * L , £ 
C A 1 J: S i © o*. © 1 1 i ^ l± 2 i t ^-it t- 0 . 00 1- 0. n%^ttu 

* - tit , I#S*HTFeS*, f tFCF e : 1-10%, Sft : 0. 2 - 
1%, Zn:0. 2-1 0 % 33 J: M n I 0. 5~15%£^WL, ? 6 C A 1 J: If S 

TJE»flE*ft«L, J±^ft£S3!l£'irtr*Sf#B^*. aft: 1 0 9 0-1 3 0 Otti 30 
[0016] 

mm (i) - (8) m&<Df&fr&f&z^ir&&imtft&'&±m.* 4 ^ *° > -/n - * - 

W»»*-C**F e»3fc5&*«*§3;h.-C£j&Lrt:IBF e ^ * it # K t E Hi £ 3x /- F e £ ± 

, IB F e m % m W i£ W IZ 33 ft h C u 33 J: 0 O it ft A* E M * % * * 135 K 33 it * C u 33 J: 
O <7> ?S ft J: 19 ± £ < 44J:?i:IS»tLTv>SCti«EPMA (t^yn-txift 

* # *r ) K J: 0 ft U £ ti T v» 4 o 

HI 1 liE PMAUJ:*iOI6Moafe3SailS-S-^^«!*'fii'#>-/n-^-(?>|ZlS**^fe 40 
ft 4 C u 33 J: CT O <7) Wk ft 5t * HI T* * 4 0 .SOf i L T v> 4 95 3-^0 u 33 i IT O OiS^K 
'''-^^tc BICiit, IBF e»*«*C3: i)EI§3ifcF e iiSfl-!: LC u iJ 
i^OJ^f fSEIf fe^i^LTHfetf^L, IB F e ®M9tRi5:m<r> C u £ VO 
<oi&m&\zmmi&i*#:U(D C u & £ zf O <vigkm t V i>±£ < 44J:U»#L , cv»i;i 
tf ? to 4 0 

L o T , Fe*±j£#fcLCui3J:0 f O*£-*ri-4i»K (1) - (8) 15 1R O ffl. 
[0017] 

-k §* K , - <0 % O ^t ?£ ffl ft , aft33«ta f ffltt14U«n^»36ffl|ie'&&»*-< , ^'K>^ , o 50 




(7) JP 2004-2939 A 2004.1.8 



- * - Sr mm-r h ft £ ^1 ^ta<ort < m i§wtz m i * m. m -t z> „ 

C u : 

Cu(±. Fe*&*cO££*£14£f6]±£-ti-, & h tl h & *£ <D ■+ ffi ffi ft * |fi] ± $ ■£ * 8. ft X h 

z>tf » fti&isftfttc-g-ift&cu-g-^a^o. 5 % * p tm* ^ g <o ^ 75* «b ft -f > - 

^> 7%Sr®x.T-i"^^-^><!: > iH^tTt S U < ft v^, L ?J ? o T , C u ft # 

Hi 0 . 5 - 7 % K £ ft tz o 
10 0 18] 
C : 

%*jS-CJiBfS0S6**«»f>*i-r, — 2f , 0. 9 8%fliT^t?*Jt, ftgLtll 10 

o T , Cf JO. 1-0. 9 8 % K j£ * 7t o 
10 0 19] 

Be* : 

^***Kfe«Oil3SI5<75i^C u ?^ Jg SM^ tt £ $t « £ it <fc $ ^ £ ft £ ^ ft ft ti . & fit g 

S ^ K £ it & ^ If £ + # K g £ ^ £ .1 t T* # 1* , - -fi , 0. 3%^®£T-g-^r$-ti:-i, 
t , ftJSLTft^*ifcft*tte^^oai|itiTt4 i 9 ft * <7> *f * L < ft v> o L £ 
rt* o T . ft&:&ii£ftftEpKftf;M&®?3lf-I:£0. 0 2- 0. 3 % \z ib tz 0 d 0> » % R 
aSttftWBHfcWfi^fc LTfl-ftLT^ifcfif ftftt!jtJ||tOt?»C u«Jt»»cH»LT 20 
^ & Z k S T? & h o 

[ 0 0 2 0 ] 
M n : 

MnliC uft&©*K^*ft&i^*afcSftK: &*SfU££.&C 
uft&ifcffi<0K*iI'*4:rt»T— JBF e fif M^© C uftfti&fflcOjftitJPl^L, C u 
^»Sffi»cJ:*«te#o»K**«ifl«$nT«tt#o^-ifefllK^$e>»w|fii±L. ft * & ft ft 
*1 ft C u»KoS5v^S|Jfl-o»3(Eaia[*fl5i6rnittttSr|ai±$-ii:&f^ffl*^r-f4*«, 

^ * * ** o . o o 2 5 % * n t- t± m m <o ® * e, n -r , - * . 1 . o 5 % «■ & *. r ft w 

^*fc»**eft&0«14a*1i;T*4J:9Kft*ft^jSfSL.<ftv>o L t i J o T , ft £ 
^^•tCtiaSMniliMn : 0. 0025-1. 0 5 % C g ft /: 0 30 
[ 0 0 2 1 ] 
Z n : 

z n u , c u & &®Miz & t iiz&mmmz&ft izmw-t z z t & % *> 1 1 i> iz c u m. 

ffliHifiT-Fe^CMU F e «fO Z n li C u t F e fi i: Olfttt 

3 * ft , C u-i-#?gffilCj;a^^#:0)i^?|75 J }q]$IJ$^-C^IS#:<7)^-&fflJg75J$ib^ 
16] ± L , C u ^^iKitf) F e ft*fl-Bf I: J: 4 »!tfiT «■ R ih t 4 i: i: t I: . Jf ft 14 £ & # 
LT»« ft tt*|6j±"*-* ft tS^«^^K#ift4Z n^tl#0. 0 0 

i*si-ei±i*fSo*b*a { »p>itr. - # , tut i:^iti4 z n-^^i^o . 7% 

£ @ x & i , WttJ&*fi:T-t-4J:-5»cft*0-CjfFil,<ftv»o Lf:#ot, ft * fct ft ft fr 
***l4ZnU0. 001-0. 7%UJ|»fc, 40 
[ 0 0 2 2 ] 

a i , si: 

A I , S i (i C u ft ft » * co R £ ft g ^ £ 4 ^ & 4 £ ae> { - , izfc zx &m-f 2> 

. AliiV'S i<7)^i>(7)liJ^li21i-^ttfO. 0 0 1 L t i^ao 

n * rt* & c, ft -f N - ^ , g ^ £ £ £ lc £ ^ ft % A ! f s i O^lfi'O. 1 4 % * ft x. 

a <fc *> \Z ft a t , iuotaEA 5 lTt40'C-ffU< ftv> 0 L o T > ft * j& S ft ft 

C t i it 4 A I , S i ©ttlliO. 00 1- 0. 1 4 % K £ «> £ . 

[ 0 0 2 3 ] 

[ §1 ?g o ^ co ^ §6 ] 

KfitttLT, f ^SS : 8 0^m©7hv>rXFe1&3fc» f J^fiS : 1 5«rnftB|& 50 



(8) JP 2004-2939 A 2004.1.8 

•^^^i # ^ ^ A — R N Cu 

1 0 0 2 4 ] 

im 1 1 



mm 












Fe 


O 


Mn 




Al 




Cu iSct WpT 




A 


1.2 


0.25 




- 


- 


- 


mm 




B 


4.1 


0.36 


- 




- 


_ 


mm 




C 


! 9.5 


0.52 


- 


- 


- 




mm 




D 


! 5.2 


0.35 


0.8 


_ 




- 


mm 




E 


3.8 


0.68 


6.5 


_ 


- 




mm 




F 


4.5 


0.94 


14.3 


- 


- 


_ 


mm 


Cu 


G 


2.9 


0.31 


- 


9.3 




_ 


mm 


H 


4.1 


0.58 


- 


5.2 


_ 




mm 


□ 


I 


3.7 


0.67 


- 


0.25 


- 


- 


mm 


J 


3.3 


0.42 


1.8 


1.5 






mm 




K 


3.8 


0.81 


1.8 


7.4 






mm 




L 


5.2 


0.88 


0.58 


0.84 






mm 




M 


4.4 


0.45 








0.03 


mm 




N 


4.7 


0.42 






0.03 




mm 




O 


4.1 


0.77 






0.93 


0.94 


mm 




P 


4.2 


0.49 


1.1 


3.6 


0.06 


0.07 


mm 




Q 


3.8 


0.98 










mm 




R 


4.2 


0.13 










mm 



10 



1 0 0 2 5 ] 

- ft h mm®** m 2 -m 3 izm $ n z m^m.m t % z> x o ce^u £ h k. & a b# 

» «§E* : 6 0 0 MPaf^^tILTl: 10mm, « : 10 mm. ft £ : 50m 
m«tftttt^«tEft^»ft4-ftSL, ^ft 1$ # J± j£ ff;> £ ?& £ : 1 1 4 0 t 
, 2 0fl-««fO*#-ei> Kt-^#^f Hft«Egt4; tCJ: 0^2 CjpSft 

&&&& b % zmft&mft (&t . ttmnvt&mx- 1 t ) 1 ~ e <i 40 

ft S L /: o 
[ 0 0 2 6 ] 

ll&fE*S&9!#:|*««*fi- 1 ~ 1 6 , Jt « » K «^ M" 1 ^ 6iiJ:[FafittKiJtl:ov>TE 
p M A ») * Hi K: ii »t * C ufiilfOWlSfl-f tffiSL, f Oft**S2 - S3 K/T 

L*:ffc,*»W#ttR*tf-l - 1 6, Jt«*«Klft>t 1 - 6 H X VftjkW #f*i*tf- ^- £ 

ThftffilKSriFiffiLfco tJVf-fgltlCJ: l) •> t ;V t' - fgf t , -€"0^* 

#cf#s£K- £ * nttittsiDi l T5IS6 »> mmn zftm l , c <d ?i ?r r> * « v> t 51 w, 50 



(9) 



0 3 
I 0 

£ h 

m 
> 

1 o 



0 2 
M" t 

is t 

L , 
0 2 
2 ] 



ill £ L , f O 
7 ] 

. : 4 5 m m 



1 



JP 2004-2939 A 2004. 1.8 



- 1 6, Jt««#Kafc>i-l~6isJ:O f fie3fet*ttRjBSfi-**-*i 
: 5mm, $t : 3mm, g £ : 4 0 mm^tft^^f if g 
fti: 27mmHtJSS 3 3 0 ( - ft * it m JE E IPI ) $2 
StLfc. - <75«^K^M-*0fet5:: 1 5 0 0 r p m , HI HE il jg : 3. 5 m / # 

* W IS * £ * 4 {c^L/^o 
8 ] 



& & o -a- 3 *k £ 

fe ffl£ 3 ffi G Q *: 





Fe 


Fe 










BR 




5n 


m 










CO 


i 


1 






i 


• 


• 


• 


i 


1 








< 


i 


























Zn 


i 




• 


1 


i 


• 


0.551 


0.130 


0.004 


0.028 


0.220 


0.006 




Mn 


i 


1 


1 


0.037 


0.26 


8 

r-H 




■ 




0.036 


0.051 


0.006 




O 


0.07 


0.05 


r-H 

i— 1 

o 


0.07 


CO 
i-H 

o 


0.28 


0.06 


0.04 


0.02 


0.03 


0.09 


0.03 




O 


0.97 


0.93 


0.92 


0.94 


0.89 


0.87 


0.85 


0.72 


0.60 


0.61 


0.78 


0.18 




Cu 


1-H 

CD 
CD 


2.86 


4.50 


4.67 


3.54 


5.61 


5.23 


2.24 


1.41 


1.83 


2.56 


0.93 




<» W 
fe 35 




w 
S3 


as 
m 


IS 

as 


* 

as 




as 

as 








«& 

Sr 




Qtf * 
G KM 


mm 


1.15 


oo 
o 




I-H 


o 


o 


o 


00 

o 


r- 
0 


0 


0 


<M 
O 


? w 
W 


G § 


A : 6.7 


CO 


to 
O 


D :5 


W 




CO 

O 


H:2.5 


in 

r-H 


CM 


K:3 


rH 




i-H 


(XI 


CO 






CD 


o- 


00 


CD 


O 
rH 


i-H 

r-H 


CM 
r-H 



[ 0 0 2 9 ] 
I* 3 ] 



(10) 



JP 2004-2939 A 2004. 1.8 







H 5 ^ 5 ~ 

35 G H g if ti 

ft! o 3< O o 

m aj -a- aj 


tat 




Fe 






as 






m 






Bn 

SR 








.»— » 

c/) 


0.0011 




0.060 


0.0021 


1 






■ 




■ 


1 




< 


■ 


0.0012 


0.060 


0.0015 


1 


i 




• 






* 


mm 
m 


Zn 


i 




• 


0.103 


> 


■ 


■ 


■ 




1 




I! 

18 


Mn 


■ 






0.632 














0.027 


O 


0.07 


0.05 


0.21 


0.05 


0.02 


0.05 


0.02 


0.13 


0.4* 


0.01* 


0.03 






0.79 


0.70 


0.90 


0.71 


0.77 


0.80 


1.01* 


0.06* 


0.82 


0.81 


0.03 




Cu 


2.83 


2.84 


6.03 


2.68 


7.25* 


0.33* 


2.65 


2.83 


2.85 


2.85 


2.98 


1 

fen on 

Q M 

m 

s& 










m 


Er 




m 

m 




ss 


@£ 




if 35 


Oi 
O 


00 

o 


i—j 

i— i 


oo 
o 


o 


o 


<M 
i-H 


1-H 

o 


o 


CD 
O 


OS 

o 


® 1 


M:3.5 


N:3.5 


0:6.5 


oo 
Cu 


B :7.5 


B :0.4 


CO 

CQ 


CO 

PQ 


oo 

a 


CO 
« 


3« 






CO 

I— 1 




i-H 


CD 

i-H 


i-H 


CM 


CO 




LO 


CO 















[ 0 0 3 0 ] 
[14] 



AJ 

>J 



'.fl 



G 
G 



10 



20 



30 



40 



(11) JP 2004-2939 A 2004.1.8 

# • 





(%) 


(J /cm 2 ) 


(MPa) 


(N) 




i 


O.lo 


25 


596 


686 




2 


0.05 


18 


/?OA 

620 


588 




3 


0.14 


on 

22 


567 


686 




4 


0.13 


24 


537 


686 




5 


I 0.12 


20 


603 


686 




6 


0.15 


25 


575 


980 




7 


0.13 


21 


623 


784 


-4- 


8 


! 0.04 


17 


642 


588 


m 


9 


0.03 


19 


562 


490 




10 


0.05 


22 


580 


588 




11 


0.04 


21 


655 


686 




12 


0.13 


17 


573 


490 




13 


0.06 


18 


623 


588 




14 


0.07 


18 


610 


588 




15 


0.14 


25 


629 


980 




16 


0.06 


21 


628 


784 




1 


0.42 


10 


431 


294 




2 


0.10 


7 


238 


196 


it 


3 


0.28 


5 


351 


294 




4 


n qq 
U.oo 


1U 


zzo 


lyfo 




5 


0.19 


8 


251 


294 




6 


0.22 


12 


450 


196 




0.36 


7 


375 


196 



[ 0 0 3 1 ] 

^ i£ ffi S # ffi *i , + * tf-Mtt* J: trsia , $ t> tc «; > ^ o|^£^^ 

[ 0 0 3 2 ] 



JP 2004-2939 A 2004. 1.8 



(12) 



[ #1 ^ O 3b * ] 
[ 121 ffi O ffi J£ & IB. ^ ] 

im i ] e PMAKi & m&m&&£mi&<p<7>c u isic/owzsjs^^^^i-igjg^^gi 



im i ] 



vcuKj:yo«>aiaj((<»».»=i:isr- 




